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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely attain data 
communication by a multi-carrier modulation 
demodulation system, even when a noise is concentrated 
on a specific frequency band or when other system is 
already using the specific frequency band. 
SOLUTION: A data divider 1 1 divides input data into a 
plurality of bit streams, a QAM encoder 12 applies QAM 
coding to the data to encode the data into a multi- 
carrier of a DMT demodulation system. In this case, a 
carrier selector 13 selects only a carrier from among 
multi-carrier which are other than the carrier with a 
frequency band strongly affected to a by a noise or used 
by communication or the like in other system and 
encodes the selected carrier, the coded carrier is 
outputted to an IFFT 14, where it is subjected to inverse 
Fourier transformation, and the result is outputted to a 
P/S 15, where the signal is parallel-serial converted and 
transmitted. 
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mm] y-fx^^tfttfLti 
[JWfc^si T-^^-fjsi i i tfwr-f&mm 

6«WJaiW)*+ 'J rwWHRUTflHWW-* J: 3 Ki- 
ts I FFT14^J*LTa7-'JxS3ftS^ ^ 

TP/si 5^aj^LT^"7b;u-vyr;L^$-)tjM 
0M-*. 
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iy>.T/L-f □ » 9 
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IFFI 
(MO 



X TT 



[ft** 1 ] -?>l**^ U T^SMfj^z X 0 t — 9 
aftS- o v/kf- * -v 'J raftgBf cfc v \x , 
A^r-^v^^A-yr^tl^cJ: O^PUTv 

r-f- 5 m%.m®cr>* a* U Tf-^ fcgiiR-t 6 

±iB* A - 'J TMiR^mz J: o T»K$ftfc* -t 'J 7f- 
^^HM^-e^^A- D 7f-^(:^itSl7- y 

[ mm. 2 ] -?/h-* ^ y 7$mwmi&z x y r - * 

A7)t— * £ v/l^* a* y 7£P#5Wc J; 0 3gP L T "7 

±e-?/i^-* a- y r»#^#a*^^±Ev;uf-df a- y 
Tr- ^ y y d -y ? ma-^ \x mmmt)-? 

-v y t f- ? iz$mt zwy-v ^m^m t . 
urn y-'j xsaa^sa* h oy?)vi-* \V7t-9* 
my >y°<j>77a-,? com^m^^m^mx-^ y 
y y > y lx , mm-t&mmm t , 
£#-t i t t -r * -?/h-* a- y raftsa „ 
[ 3i a- y T^mmumz <k y r -- ? 
afiirffa v/^jf a- y rafinatfewc . 
=jf a- y rmzmfem mxwi-^mim y ji-r v/i^* * 

±ieSft#IS*^£7)v;Pf-df a- y TT-fZM ?smt6«o 
■e/kf * a- y 7r—9\,vm-fh y-'J xmk*®.t . 

±E7 - y x^#g*^o-?;^# a- y 7f-? £fi 
-f f «, v/h-* a- y ra^#at . 
&*-t & i fc -r & a- y rmmms. 
[ imm 4 1 v/h-* a- y r^fina^c: <t y r - * 

*A- y T^tC0f^JWt'|5l-rtS^^yiE-rv;^dr a- 

yTT-?£gftLT. aigv^dfA-yrf-'-^^T 

£JRyjitfS{t^J2i:, 

±IBgft#&^ ^ v/bf-df ^ y 7f- ? £ JUi&tStWtf) 

v/h-* a- y TT—9^vmfth y- y x$zm®t , 
±127- y x^^ga^ov/^* a> y rf £fg 
^r* v/^jf a- y rm^wct . 

^ o 3it-^f-^ -v y r r- ^ o a *>*^Jr a* y rtttc 
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£W-ti> ^ Sr^mt -ri. v/H-* a- y raiina. 
[ 5 ] v/pf- J? a- y r^taira^tc <t y -f - ? 
aftsrff^ a- yraft^atfc^T, 

m^WTiai-rt^sriiy 3g-r#^A- y r^ma^^ii. 
r-^t'&y, 

A- 'J Tftt^^^T'ISI-rt^^iiOjgl-V/^drA' 
y Tr- ?££f!Lt\ ^v/Pf-dfA-y Tr-^^T 

iiBSft^s* 5 ® y a^/iv;^^^ a- y 7f - ? ^±is 
s^ssftt i isyxivfttm-thnm^&i. 
±mm*mz^xm.ztifz-?ii>+*v y 7f-^ 
a- y r r- ^ azsmt & y- y x 

±!B7- y x^#S*^ov;Pf-^f a- 'J T r-^ Srfl 

^-ri. v;^drA- y rm^mt , 

[000 1] 

[i|B^s-ri»s»^»] :o» v;i,^A-yr 
mmmuzi y r-^aft$-ff a -7/^^^ y raft 
gacwu DMT^fip^{ciy«^isa« 
5rtf omTj^T-'A^^^-df a- y raft^acw-r 

afts-ffam^is^rAtps^-r. v/^dfA-yr^fa 
ya^afiii]is^^L^*sfcj:^*i^ 

aft £ff 3 v;!,^-^ a- y raff f£B£ i> Tgffl t 

COT?)!). 

fflo^, T-mfemzmztt\fr-?i,z, ®m.<r>%-ft 
lS$•f|JfflL•c^ls^:TA^cJ;yaft$r^T : 5rv^, 
tJ:y^$/i.7:vM,«iti!is-$ij^ucy, 
Ur-^aft^^a«^iiaft* { as^^i/, 

[0002] 

^mTj^aftti. yy/^A*yr(U:-i.aftT-$>o 
fe^. vy^JfA-yr<7)aftffl^»[fSc^«7j^4. 
coy-fx»^o^^ aftT'#^<^«.» t^ara 

t o o o 3 ] «7j*saft{±, t';i^>, mm. urn 
mi.zmhn-nmmmLxmm^oumx'hhtz 

[0004] vyi/f-dfA-yr ( h->) t-ftffl-r 
sv/pf-^A- y r^fgsi^cj; i»*^ ; eTAt,#^ 

{ia«s>i»!RF^^(cm*u^y, ^Ttffi^^rA 

A^^^W^^SHcafttcJ: yffifflLTV^^ 
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*>flm *rffitfcM& 0 . ilU'Srr-^ SrfflfrC 

[0005] $ fcfc. v/kf-* * U TStKMtttraSfcJ:* 

[ o o o 6 j t\ &m&* m ximummz 

*>-cs ft-ww*** y rseaw*3*<ov^4f -v y rs 
oiKffrffft-f « c t * mt +& . 

1 0 0 0 7 ] * fc . s -?/l^df -V 'J T^mmU 

t**7mt y r««n^rs<ov^f-^-v y raft 
«ii*itflw-4 £ 1 1 Bs^jt -r s . 

[0008] 

v . £ -v y 7SS13n*fc: J: 0 SSH 

lt y TT-fiztt^ttt lArf-ttr y r 

b^a*** y rf-^wa *»«f£<o#«^-v y rf 
+ y TSiR#st . ±12*^ y rmsi 

fit* £#**£i:S»8 
[0 0 09 3 4fc. I«)S2EiiO^0JT(i. vAf-df 
■V 'JTSMOtS^t J: Or-^iifi^ff 3v/H-* ^y 

raft^atfcv^T, A^r-^SrvA^-vyr^p 
ft#S*»fe*DJJB^i'f-# -v y 7t-? yx 

7a-v7liZm^XmfflWD'?/l'j-*v V7t-9£3£ 

mhm.7- y x%®mt . ±iejt 7 - y xaa^K 
? <3j»«ffiHR#*>ffl aaftw y 7 y y lt , am-*-* 

t 0 0 1 0 ] W*«3E«<7)HBJX'(i, VAf-* 



tf) 1 y 7f f -*tf>**tt | }&trWi^a 

•tewpf-* * y rf-^fcssws 7- uxsan^a 
±ie7-yx^#g*^^-7A^^yrf-^ 

[0 0 1 1 ] *fc, HWSS4E«<0«WCIi. v;H-* 

■v y rsawHRrsictij: 0 T—?mm&tT?v>H-** y 

^Ojgl-vA^+yrr-^SrSflLT, MJKvA 

f-^ + y rf- £bx y atr t , m%m 
+ y 7r-^^^i»7-yx^}i#gfc , ±iB7- 

A-f-df a- 'J TfS-f , JJEft^ ¥St ± ->T«#S 

*i>tJ5fjaa»TH-rts«:ii 0 a-rvA^f + y r-f- 

+ y 73E«ttfr3ttcJ: Of-^it^^mt y 

7inisisttiv^T , ofttK* r—?m -V y 7#tc 

d r J ry7^J)SM§ixST-^7:-J) , 5, #-vU7*fcJJfS 

tx . m??}v&** y 7t-*£t srsx y at«fi# 
* ±iea»ffl»»tt: i isyx^mmt&tm^mk , 

±iBJP»*SK J: jDjtSft/SVA^-* 'J 7f-^ 
SrjaaSSttcOVAf-df ^ y 7f- ^ tsa«-f 1.7-yx 
%®^®t . ±167- y x»g*^(/)7;H-df y y 

7r-^^a^-*v/kf^i;ra^#si:» *^rr 

[0013] 

[^Bonjfe^jB] jmt. zcnftmzm-?^** 

^£t{±, ^HBj^v/H-dfA- y 7a«Bsit* | «** ; E 
TAtn^-rs £ t ^%m-h<r>x'\tmm. < . <ak 

mmcD-?>\,j-*v y 7Ssaw*acw7;H-* * u 7a« 
[ooi4] mmornm 1 . wt. £<?5jMBfc** 

f-^f-v y 7a^HSc0lHl^S 1 ^«^H€rA2:ll 

[ooi 5] am, i«»»:flSi?mt y 7® 
mmm^mmmmKDmtim^T^^kwmmxh 
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9. Mfi^ffllOffij£^£^LTVS. HltijV^T, 
1 llir-fftWm. 1 2«iv;Uf-df+Ur^ft¥S 
t LX<F>1 (h-y) iH^jcoQAMxyn- 

14«±16A^l3 2tb^ 
Sl7-yx£j&[HS& ( I FFT) , 1 5W*7\s)V-^ 
VT)V$tWm (P/S) . 1 6tei/>X)l'?U'y?%, 
£§S, 1 7ttyy^7n.y;??&£g§l 6#>£>oyy# 
;^D-^5r3 2fg3t-f§3 2(gaST'J>0, CiX^tc 

[00163 mzmttmvM?z>. tr. ^n^m.^ 
-tmrnt'-v Y-mzftmt. qamx>3-^i 2 
-ftLT, *-ry7l8: ( h-ym n=i 

( b-y ) #>£>&&DMT (Discrete MultiTone) ^fg 
[0 0 1 73 *018!, r-^tfS'Jfffl lfcJtfQAMr 
^WD7? (*HJS0fC'tt. fflxtt. 4.3125KHzfc 

-fs. ) fc*^Tnpj£$D&^iMt?tl>. ft. * 
■vUTiMJK^l 3fcJ:t>'j£7-'Jx^I5iS§ (IFF 

t) 1 4tmttir&m£hmmx\ 

£?s 1 6 *>£>CD4 . 3125KHz<0y y tf^;? o -y ;? C^cH ^ 

[ 0 0 1 8 ) C^T. ^COHiiffecO^ffil T'tt. QAMX 
ya-ri2tt, dfA-UTiM^Ssl 3co$iJWcJ;0. f 
-^flggl l*^»iJL^A^T-^5r. 16V/U?-* 
•v'JTOl 6-90#Jf^'JT03*>. /AX\,z£.hW& 

b^O^ai^-r^J:^^!.. 
[00 1 93 02 (a)~(c) tt, 01{^-ril)|6<7) 

fiKoi^^fA^t urss?^ 1 3*^tti^$ 

OUT'S) -I.. ftftWKtt. ( a ) ii*Hilfe<50^©l co« 

Jim* Td±m * y 1 3 frm ^Kfcit « q 
AMxyn-^i 2frbmfiztiimnnDMT&ifM 
HMzii^iv^^^T^Lxii^ . *mm<vmm 

lftt, **'J7«R«1 3#&ttrtff£\ #0-# 1 5 
0^'J7SScN= 1 6c0-7/l^f-df-v'JT* { QAMxy3 
-^1 236»4.ffl*S*i*ii:S:*UT^*. 

[00 20} (b) tt. «^H±TV^XO^-ri»« 

[002 1 3 ( c ) tt, HfcJjtSLtC ( b ) IzjjktX 0 % 

s4x^m<7)isXTMz± <omzmm*?^®mztimi 
X'%%i "ffiwth zifraizti^x , j&imnimw* 

*tg*rAc0*+ 'JTSJRSl 3*C«k->TBaR3*iav 



0 . *3tGMw>»jii 1 com^ii* r aco^-v y rstRS 1 

3*4. m**l±T ( b ) Iz^tX otc;4X*$ffi%X't 
ftvvf$#£|,fc#>, QAMxy3-ri2(;jttL. * 

y rtrjir-^ *flp#fts^ 0 zmitz 

**10W^)««(C** # 5~# 11. #15 

[0 0221 *l/C. **l)7a«»13fc:J:oTQA 
MX>3-yi (c) \,zm±0%J4X%i 

mz^mztiKttWimmuz-?/^** y 7 

tilt. j£7-UX^HJS§ ( I FFT) 1 4^tfc>jt 
S. 

[0 0 23 3 »7-yxSaiigtt ( I FFT) 14T* 
tt. 02 <c) {Sj^iSfcDMTSMHEfrstovyl^ 
^+'JTt-^2:jS7-Ux^ ( I FFT) L/C, Jl| 
SSSWttr- * 4»4>^BW*r- ? 1 LT^ 5 WP- 
'J 7/1*8*08 (P/S) 15^tti^-r&. 

[0 0 24i^9wi^-^yr/u3a«ig»(p/s) 1 

5Ttt. y^n 7 ?Mgl 6*^<04.3125KHz 
O v y ^ n -y * 3 2 «3[» 1 7 fc J: 0 3 2 fgjt L 

y y^? n -y ^ tc«^# , a 7- y x^ms§ 

( I F FT ) 1 4 *>^> m^j $il^V;kf-df -v y 7f~? 

[ 0 0 2 5 3 0 3 (=. i^M(m% 1 om^Urt f'AtfO 
A9W/P-i/'J7;P3QW3B(P/S) 1 50»$>aWjS 

/l^^HISS (P/S) 1 5T'tt. yy^D7?M 
S 1 6 *>^<7)4. 3125KHzcO^ y^7 n -y 7 £ 3 2 fgjS 
Lit 3 2 x4.3125KHz£/n-7 b^-yij T;U3aJTt4R 

o-tf-yryy^o-yy-iLTffifflu 4.3i25KHz ( = 
f s ) oxy-tc/^n y^Sr-^yry y/b y^'t lt 
yy7;i/T-^£Sfiffl^Sflf h<nx\ nyV)V-is 
y 7;l^^@!§ ( P/ S ) 1 5 <i>ttJ5«8* { 1 / f s 
x\ 1 yy jKA'Sfc 0 3 2 y 7;ur-^*<jHft$ 

[00263 vt->x, *mm<mm 1 ntftstfit 
6*&Tt», #-vyra«»i 3tcj:-?r-?-<o«t3^ 

lStc*>I.^A'y7£lsIjSLTflfiO««Odf-v 'J7tf- 

?z®m<c?h<nx\ w&?-?m&im$&i%z>. 

[00273 ^. *HMO^S 1 T'tt. v/l^* ^ y 7 
tt^te&t LTQAMxyn-T-i 2 SMfcLTSfl 
Lfcj6«, *«WCtt, i<iK:H4)^ (Q 
AM) J3W-tf)2ffl^ 4ffi. 16«*?5ait3Eft:S-ti- 
*vMSMiflra«« ( P SK ) iz£ hx.ya-y*&mt 
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[0028] mt<mm2 . jjit. i^^m^^ 
u 7mmw.<7)mi&<?>Bm2 mmtm&Lxm 
mth. E4{i, ^i&Bj^sv/i^^yriiftg 
wnmnmm 2 vmrn* r ^<r>±wm^mvh y , 

[0 0 2 9] 04fcfcV^, 1 UiT-?tt®m. 16 
liyy,f/^D^14S, 1 7(i3 2fSIS§, 18J2 
v/H-*+y7#-SHL#Ki LT04#-v yrttJ^Q 
AMiyn-/, 1 9{i4A;>J8tfc^il7-yx£B& 

@?& ( IFFT) , 2 0{i^"7WI^-i/UT;l^»HIS§ 
(P/S) . 2 liiv-y^P^O-y^^fsl 6*^(7) 
i.V*'/^n-y^J4fgJI-ri>4fgdI^t'J,0, <Izl£> 

t «t 0 mmmm 2 co^mtT&rtmmmmiSL tx 
us. 

[0030] <JCt«fP*RW't*. 

l* J A^r-^Sr1gS!ctf0t'7 hflfc&MU QAMxy 
3-^1 8 *<r- 1 lT4MW§*ifcT-**Q 
AMa-Ffcl/C. JStH^l^tawailSOTA f 
*^Jl«f*)l>^y^^D7^ (4.3125KHz) f 
S).|> :3 f-vyT|S[N = 40^^Ur*^^rl.DMT (Disc 
rete MultiTone) ^mMU^CO V/l^f A' U Tfcft-fHfc 
LT, jfi7-UxSSHU» ( I F FT) 1 9MJ2Tt 

[003 1] 3*7 — l>x33ftEJ8S (IF FT) 19T 

UTt-* *i!7-yxJQa (IFF 

t) l, mmmT-ffrkmsmr-fizmiix'* 
[ 0 0 3 2 ] wi— v y T^mmss ( p/s ) 2 

OT'fcL y^;o7^4Sl 6*>£><7)4.3125KHz 

x4.3i25KH Z $r-tyr y y^h y^rfc LTs sm«»nB 
ii: | 9t>4ffisrc, a»7-yx3swa» ( 1 fft> 1 

4*>4.a5^§iDt^5 WKOV/Pf-* -v VTt—? £K 
0 2>X,T*x y T/PSM-f * fc £K s vytf^? n «y 
£Ssl 6*^c7)4.3125KHzcO>-y^;L-7n-y75:3 2g 
jSJsl 7^J:0 3 2^j$LJt3 2x4.3125KHz^yr 

yy/^o-y^t Lxmmz. 

[ 0 0 3 3 ] i/y#>Wn~y?m.&l 6*> 

<s>04. 3125KHzOi^y o •/ ? 5: 4 fgi£i§ 2 He J: 
•5 4 ffitiS bfc 4 X 4. 3125KHz 7* 'J h U mz£ 

(p/s) 2o*»^«oaj*«, sato#mi 

T*A<?)3iScOD M TgaStfra* J: 0 1 4 fgiTCD/A^ 
fU = J f^yTiS:N=l 6c7)QAMX>-n-^4>c01 6 



[00 34 3 115 (a), ( b ) Ztlftl. 04 
5*t&ife<9$!B 2 O^ftt r A |*i tis ft* -v 

yro^jsia7,^7 wi*jjc*iaT**. Mimiza. 

(a) Ji4tiiy]<7)QAMxyrj-ri8*^tii^^ill, 

atto d m T^sma^Az j & v/i^ * y r ^ ix 

8 0, #0~#3<9*VJ7ilCN = 4<3V/H:^yT 
tfQAMxyn-^i 8*»4>ffi*Sii*i4:^UTV^ 
t. 

[0035] ( b ) tt, imw^m2<r>nyv)v-^ 
VT)V$mm (P/S) 2 0^i/y^?D7;«04 
«B^D/ASffllLTaj*Lfcl8^kWtaj**#* 

oia&cDjgjg 2 <^ <5 V)\>- is y 7/i^&[ng& ( p / 

S) 20T"te. xy.Wn7^MSl 6*^^4.31 
25KHz^y*/L<?o-y:?$r4fgj£$2 1 fcj; •) 4fg& 

Lfc4 x4.3i25KHzo-9-yr y y/h y mz& y . Hit 
i <r>%-m?t Tj*<mncoD MTssantssc j o 
4tmx'D/A$mzff->xiiij}i-Z(?>x\ woHm 

ifiAfflZimktl* ^-vyrlSN=l 6^QAMxya 
-^*^c7) i 6fi<OV/l^4f -v y T^jgSttt±T'4ffl 

ftt= 3 «a§i*>zi, 3 fflfc & <o*iaiHt:i^/? # o -# 
3^^yrs-j£7-yx^i5isii 9immf—9 

[00 36] 06 (a), (b) Ji. Ztl?tL^ HitW 

rawc* lt us . ( a ) a. mmcrmm 1 

7-yx^$[Hg&14##0~#l 5W16ficOV;^ 
yrS- 1 3 2jft9B^Wr-?fc^ 

tnttmm y ) s $>t<%&£oiz. \ss±. #o~#i 
5o#v;uf-df^yrod*>. mm. #o, #4, # 

8 . # 1 2<0#^d^4fflO#v;Uf-df ^ y Tfcf-* 
Sr^-fbL-C, v;^df-vyri 6ffl^. ■r«r*>t»4HI 

0±, fsll xy^;^0«y^O^*a4.3125KHzS: 

[0037] ( b ) (i . XttOJBJR 2 Wtftltfi* 

W>M2X'\t. iS7-yx^H]SSi 9ti, QAMxya 
-^1 8*»A>£O#0~#3cZ)4fflc0'7;l/f-^-vyT$'l 
0 8 ^OB^fatfix- ? L T tiJ7J-ri. 
^ A-5Wi/-^yr;^^H]SS (P/s) 20«, 4. 

3125KHz-C£,!, i/yXiV? a -y ?0)fflifcjR f s«4 fgS 
T'D/A^LTai^ LTV->?.(7)T\ 1 i^y^SfcO 

[0038] *Wto«B2t:J:n«f. 
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(b) Izmir kolZ. 1/f scr)B#HT1i. 8&/is> 
X>i>x4®X\ #0^#3lzft^tZtiX^mtr- 
?Z4®m*)miiiij)i-Z>Ztlz%*). l/fs<7)B$® 
TIZ. 3 2&<r)tiljjmmiZ%<0. ZV&X'li. (a) 

^■tmmcomm 1 (omm^ T&miz t m uz% 

[0 0 3 9] 04 0. 05 (b) ijk-tXoiZ. df-v'JT 
$N = 1 6OQAMxya-^*^c01 6ffl^;l/f-^r 

* UT^iil«W±-C'4ffl«t3ffl^|^. -r^^t, 

* U 7 3 fflfc # O^HH^^^# 0 ~~# 3 <D I— y 
2rj2*7-Ux^HlSSl 9#Bflg»T-?££$Lfc 

[0040]i-9t, *»£^S2^m^trAt 

^Ltzt). hwmw&mmzm^imztix^ 

Si§£Ti. A^WU-^UT/l^^HISI (P/S) 2 
0 # ^ ytf'/U? <7)Jf j£& f s (7)4 fgjTCD/ 
ilt, |b] bB^PalWiv 1 — ^ ^ 4 EM OiS L-CHl^l-r -5. J: 

^zuz<7)x\ zcD&jjT-fii. m$m±.xn. * 

■vUTia:N=l 6^QAMXy3-^/S><J91 6ffl<0V 

/u^-v u r#ffli«Rtt±'C4«5te3ffliaBi**., 4 

oc7)df -v V Ttf 3 fl£ 0#ISPIfcMA£v/H-* + ij 

[0 04 1 ] £<9H*tf>$!B2<0*^«*f Afc 
<J:tUf. 4^^yrai^QAMxy3-^i 8fcJ;l>' 
4A^8^^3t7-yx^lfi]igl 1 9&fOTT'£.g» 
<7)T\ 1 6aj^Jc7)QAMxya-^l 2*^(7)1 6il«0 

* -v U 7 * 1 6 A* 3 2 HtfJ C0j£7 - U x^AOft 1 4 

lt. 3 2«^-v y 7*5:fpia-t5±iaiest«oje 

[0042] mm<r>BM3 . zcomnmh^i 
* y rfflfi^iScoiiisojgjB 3 com^m^f^ £0 

izmwthmmnmmAnm-hm^TMi, »i**>» 

[ 0 0 4 3 ] 07li. %m>W&3 , 4*roj* ; E7*A 

t . ±ienifico^© 1 , 2 f a k omr 

4, #8, #12<NWB^**y70*»KLT, "? 
/H-**y7T-?£^-f£:i§££-«5£U $aiO» 
ffi2»lM*fAli, 4f^y7aN = 4tf5DMTSa« 



iMft«T\ ^5^-^yrA4MHB (P/S) 2 0 
** v>-.t0W ?D 7 ^4 ffiBtTD / A£8i t T # 0~# 

[00443-^. mt^en3 . 4 om^tHErrA 
tt. JJEjOt^Bl. 2«>B«*ffltf*&**7'Aa» 
'J 7T-**Wtr*a*4>** 'J 7$ 
N = 4<DDMT«IHM«*SSgl/a*. 
[0045] B8li. ;:03SEte$Sv/H-**y7SI 

3 lltisVTJV-^yVlVm®®, ( S/P ) , 3 2ti 
8A*4{li*<07-yx^ft (FFT) ERK 3 3{±Q 
AMf3-/. 3 4ttr-*£j£». 3 5{iHJfi<50»ffi 
1, 2<7)xy#/P?ny??|£fS16fcl^t4.3125kHz 

3 6tt^>#;^n v ^^»3 5A^«y^ 
^Oy^*3 2«fflW4 3 2«a», 3 7ti^>-*:/^ 
u -y ? %£$s 3 5 *^ <7)4. 3125kHz<7) y^VU^ D -y ? 

*aaES*Ti»->r y >-/h y ^'t-f ^sshikt-* 
y . cm4> tc«t o y rmmmm^mmm 

[0046] *(C»ff SriWti . Zcomm?>Bm3(7) 

H7^r-?£gftLT. v->-^;l/i?n-y^|&4fs3 5 
jft^Wv-y^^O'y^fcS^V^T, ij*LfciJHi»H 

[0047] -540. 4-f. 8^aj*<0vy7^wt5 
U/I^QUHR ( S/P ) 3 lti, y^y?D7?14 
^ 3 5 *^ <7)4. 3125kHzcO^ y df/l/^ o -y ^ % 3 2 fgSS 
»3 6fcJ: l 3 3 2*gjSLJtf-y7-yy^o«y^t. * 

yyrvyfhvtft izmn ^x . «i LJt x y 7/Pr 
-^2:^-7 \si\n t -?\,z i m&,X 7-'jx3HH (FF 
T) 0B3 2A^j*-t&. 

[ o o 4 8 ] 129 ic, *mt<mm.3 om^^f aco 
^y7^-^wi^giiiiK (s/p) 3it«k4^y 

7^r-^<0Kyji^*^LTV^. ft#:W(cJi» i 
0^y7^-^5^^SfflMS»|(s/P) 3 Hi, is> 
i£)V? o -y ?3&£f!3 5*^c7)4.3125kHzCO^y^;P^ 
o-y^*3 2«a»3 6(Cj:')3 2fiS3[Lfc3 2X4.31 
25kHzc7)-ty7°y y^ny^CS^ 1 *s>X)V3 2 
M.<T>t-9 SrlZSS LX is 'J 7^-^*7 WHaWi**. 
>->^^n-y^^gg 3 5*^^4. 3125kHz 

<?>>>>#)u?V'y?$:mfmm 7iz£r>xmmz-£ti 
•vyrvyyhv mzm^\ ^xwo&tsT-fZ&tb 

6. 

[ 0 0 4 9 ] o4 0 . ±EHll60»« 1 (7)«^^t rA 
Ov/Uf-Jf -v y raftlSlt: J: y . Witf # 0 . # 4 , 
#8, #1 2<0J:d£^raHK* J ry7£SftLT. * 
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+ 6<7)l/4teW:*-£. *Ut/±feil 

ittfWBJB2<0ttftlltf f At J: "3 . v-ytOl^o >y ? * 
4fgjSLfcD/ASmtJ:>5#0~#3<0=Sf^'Jr^ 

WI/£SIGI» ( S/P ) 3 1 T-ti. 09 te*rf J: d lc. 
D11-D14. D2 l~D240i:3te|S]tT-*# 

4 m. o ^ u 7ivr- 9 tm^iix <&<?)x\ mm 

o 1 1 ZT-?<7)fflthf 4 5 >7t,ziLlo±.tf 0 9 4 5 v 

y?t>vtfimnLx. dh-di 

4, D2 1~D2 4<755t>T*lo*>T-**B'}&trJ: 
Ste^S. 

[0050] Zcvm. D 1 1 fciLfD 2 1 cOr-rS'fi, 
^iia, ^fi<?)ffic7)T-^D04, D14«0$S£ 
mx\,^°im&)*&^-1j. D 1 4*3J:t>'D 24<7>r 

-eii-eti, f(ot«ffi«f-^D2 1, D3i 

<9tW£»tTV>S?nett#K^*>T. D12, D13 
coa*>V^-ffl*\ fcJ:tfD22, D23<r>o*>\v¥tifr 

£»SW-4#* ii-cii. -^yryy/bytfteg-?^ 
i^l(FFT) 0K3 2^Htfrt-*J:$fc:-*-4. 

[005 1] ( F FT) ®S&3 2T'ii. ^ 

VTAr-rtJUtl&jimK (S/P) 3 
/l^^*7-yx5B» (FFT) LT. ^fScov;U 

f-^f * y 77- 9 iffltmmn-T-? t,z$m lx q a m 

T*3-r3 3^tB^L. QAM-f3-^3 3T{i, tm 

mts<7)-?>w-**07T-?. ttbio&fflmffitm 

«f-^JQAMf3-HLtfIfU, r-?-£j£S 

[00 52 3 -eLTSf&te. t-?£j£&3 4#QAM 
f 3- KSfifcT-? S^-jft-r* £ t te <fc 0 , gftr- 

[ 0 0 5 3 3 ftot, *Hlifi^®3com^lS^TA(: 

»*«*l64Mr'J74ktt*<R*h *IHHte**i>7 

£iS*R Lfc 9 tu^ lt^-v y t£*£ 1 /4*t-rs t« 
te. #*-vur-eHtT-^*4iimi3jiLTassj:p 

[ o o 5 4 1 <fc, *mm<?>Mm3crmjimTj>x' 

ii, ®5E®S&3 7 tc«fc o-C , -tf-vr'J VT'MJ #£jgi 
StfT. 4EIII9iEl,»WlT<*T-*<33 , &» mi 
<0T-?lZ&&&®£%tt& l#Bi:4#g^T-^^ 

T\ flfiOr-^teJ: h£ik<?)'}?*j:\\T—?*ffi%$ S i 
iO/St't). fffi^T-^tef^O&vvf-* 
*«0ttft, h' y Mft'O* (BER) 



[0055] m<^JB4 . JiTF. v/P 

o 7mm$iW<?)m&0mm4 comjj&tTj* zm 
y rji<iiis<oi^fi^®4 *wrtt*rAo£ 

«. H8C*^^<0««3W«jfii:Rt*jRlBlffc 
tt. R-WtttLt«W6. HlOtefcUT. 3 1 
\±i'V7)V-rty\siV$mm l (S/P) . 3 2ti8A 
t>4&j]<7)y-yx.%:m (FFT) 33JiQAM 
f3-/, 3 4ttr-^^«S, 3 5(13atc0*»l. 
2 <7) y.-JOU ? D -y ? 1 6 1 R 1 4 . 3125kHz<7) 

6<i3 2te&ST-£> , y. ;ix^(inss^®3oi,ot 

[0056] *SIJfi<0Jg«4T'{±, § £te. ^ffcfc^te 

-mm&38t. isvX)v?uy?m$k35frt,<r> 

4. 3YnfSn<r)^yif,)V9 o •/ ^ 5r 4 fgiTf l> 4 ^3lSs 3 

[ o u 5 7 ] awBff *nwt* . z<vmmmm4<r) 
fc*t>. mmzn, mjim*t>T-?z%iiLx. 
^x. ±mit:mm<oimbimmftt:fio. 

[00 581 0^0. a&ttiJWSsVTfr-JU 
Wl^ftEK ( S/P ) 3 Hi. ^>#^n.y^j^ 
^ 3 5 i04. lYZMzOlisytfiV? n y ^ ?r 3 2 

^36fciy32fgML^-0-yryy^^o.y^t. 
-t'vT-y y / h y xffc (c«cfv^T . gfi L?t x y r;ur 

-?*Jly\s/]sT-?t,z%WiLXy-V^® (FF 

t) 0»3 2^aj*-r*. 

[ o o 5 9 3 @ 1 1 1 . xmmoBmcow.jj&tTj* 

nisVTfr-rtJU/WMWm (s/P) 3 ltrj:*^ 
om^n^ fA«vm -r y raftgatc x ymttf 

#0. #4. #8, #1 20)iy£.WtSffliZ**VT 
( b-y) SrSiRLT. *+yTR£4/l 6W1/4 
K: LsWft^. ti IVJJESai^B® 20v;kf-4f a- y T 
ilftSIBtJ: 0 v y a y ^ S: 4 D/ ASB 

sit j: #o-#3^+yr^isimrtt5^L7t^ 
[ o o 6 o i -e ix , *$mcomm4 <ni/ y t;p-a7 

Wl««EI»(S/P) 3 1T'(i, ^,Wn»?» 
±^3 5*^<04.3125kHzO>-y^^n-y^S:3 2fg 
3 6 te i: 0 3 2 fg2 Uz 3 2 X 4 . 3125kHz<W >r 
y y/^ d -y ^ teS-?# l 3 2j£c9t-? ^12 

;^07?IE4S3 5*^c04.3125kHz<?)^y^;l/^D 



[006 1] -fit, ^HJtcOJgJSScOv-'jr/l^-^^ 
U/I^SiUlSS ( S/P ) 3 1 Ttt. 0 1 1 J: o 
t, Dl 1-D14. D2 1~D24«>J:3£Pll:7- 
* #4 SM 0 311" y T/Pf - * fcivC < h <r>X\ 
4 . 3125kHzO y^i)V9 o -y ? £ 4 fgjf Ltr*? VT *J V 

-?D11~D14, D2 l~D24£T£K9ji/C 

[0 0 6 2] 7-'JI^(FFT) 0883 2-Cli. ^ 

ur^-^'7U;^miHlS8 ( s/p) 3 i^ctvn-^ 

tW—9^y-')^m, ( F FT) LT. B$^|fi^v;L- 

T3-r3 3^aj^)t. QAMf'3-/3 3"Cti, 
ScfficT) -\> 'J 7f-^ S-#JS^ifc^^CQ AM 

T3-KLTf3E^U T-^iMlR«l3 8^ai^-tl,„ 
[0063] r-^m§53 8-C"(i, QAMf'3-y 3 
3*^PltT-^* ? 4[l]fS-f$nTA*L, H9{C^-t 
*§3X'&ft.ti\ D11-D14, D 2 1 ~D 2 4 

<t 0 1 oor-? &5M^-fl) J; a tt* . 
[0064] Ztm. mmvBM3X'i>mWlt: <fc -5 
fc, -S6<Jt«. 40[5ltT-;5'£fM^H-6%£T'i. 

3 t>m'l£n«tWT- 9 (£ J: •?> f^P^ftT o & *£t 

£W« fc A < . gftetiBRI 3 *> ct 3 1 . ft^ 

[00653 ZLXmmz, T-^dcS^tfr-* 
iSifils 3 8 4, OfWfc^fc J:08K3*ufcQAM7 f 3 
- KttOr-* Zbtz**)* gflx-^fcf* 

[O0663fot, #£*fctf)J$B4 COmjJt&^TMZ 

*iu£. satoxwi. 2(7)931®.^ Mzz.->xmwL 
mm 1 63-v u r#*£ < rc "j . tnawc** y r 

cr>T-?£%mix'imx'Z %>cdx\ mmtffiwti e 

[ 0 0 6 7 ] ifc. *HSSOJg®4om^l8 : eTAT- 
J4. 4fg&f§3 9t;:J:oT^>7y:xXby#£4{g3I 

u 4m r )mimt>tLX<zmtT-?£xzwo& 
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ze>®T-?mffi.2s3 8iz£ ozmktczizx <0 1 

<0$M- t-yMRO* (BER) 

[0 0 68] iSj, ±ieH]|S^©40«^i^ ; &TAT' 
14. T-?38R§S3 8£T-?£j£3B4tQAMT3 

(CR4>"f. T-?jil#?&3 8£, QAMr3-^3 3h 
7-yx^0S5 (FFT) 3 2<?ISR\ 7-'Jx£$ 
0»(FFT) 32tv-'JT;P-A , 5Wl^g^Il]»3 1 
<0HI(CiWtT . J 4 ZmnMiHkfirzh S^'JT* 

[0069] mmcomm 5 . ±t emfc^iis 3 , 4 t- 

A* 'J T^4 o<0#^r -V U T»t. 3 2^i<0 1 xy^/W 
TJ«eia» (40) , t-**>feBf3&MH (8£) Tll- 

1 oiOf- 9 5r®iR-t SSftlJom^H^ t Acomiz-o 
^XfflftLXti*). iMftffl!l*^04o^^ 
'J T*^^l.^i[-7;^df -v 'J Ttf5** , A*'f4«** 

yymtf-smt ^tn, ±ienffl<7)»® 3, 4<m 
fSxii. fft3 2^>-';r;p->'N 0 5u;P3g^ 
0»(s/p) 3.i««|lBWc, 7^;^0S&^^ig{t 

[0070] u»l. re , 9a^#^^yr(h-»'w 

;^08SS-iftH-fl»cfc(4. #l5t#i6^J:dC 

[0071] zzx\ *mt&mm5X'i*. mmwz 
j^sy^TeassfiTv^JiB^Tfc . f ft 3 2ua(c 

S&T'K *) atJ^ v/l/f-df ^ 'J 7 £IX O atf i t <7)X*% 

h nil-* * v 7mmim*m& t <ot* s . 
[oo72] teCL, *50to»»5"CJ4. mm^t 

bib%m®<nntim*7J*x^t'^%T ! -9m* v 
rmzmmmm^mb^m^mx-n-mm <o 

mm. mzmmh*mmmm5X'\i. jtsw 

WlMi. 4.3l25kHz<7) 1 isyXfrt 1 2 8j±ifc UfeiW 
fc*5ft£8j£. -r^i?*>4.3125X 1 28^8 = 69kh 

Y U r*K 6 9 k h 2OffiSljg«i^f^ti:^|,0r^W 
YH-|*j£St*9£f#16. #3 2fcJ;lf#4 803 
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?zmmtx< & hnt ixvmtt. 

[ 0 0 7 3 ] 0 1 2 £, ^Sfe^W 5 Wt^i&t tA 

MM^T^Xii. #J;i{£, #0~#1 2 7<7)1 2 8ffl 
<9v;HHfVJ7V) «®Bfc£I!<9:7 
SS&UC 16?)fgi5tT'£>l>#16, #3 2fcitf#4 
8mr>WV1-*vV7<F>?i-Zfa\£tZ>i><r)X\ lit 
*cTJ:3fc. #14^>#18, #6 3tf0 l6V>tmm 

<n-7)v^\ y Timmi^x o t,z-th hvT'hh. 

[ 0 0 7 4 3 .1.1 T\ V/kf-^f-v 'J T^*^ 'J TOi' 
ytfVl/Jii&IMi, v-yTtOl/? D •/ ?Jf&$c04. 3125kHz 
T-*>9, 7/i^f^yrig<5Dl^i>, >-y*/i^a-y;? 
MI«^4.3125kHz-C"S)-i.. ftot. "t^Vl-MIi^ 
fi, 4.3125kHz<0^y--K;Uia»:T'l 2 8^-9-yr^i: 
L£i§-£\ 4.3125xl 2 8 = 5 5 2khzi:^S. & 
fc. ±ieHlifi^®l-4T1i, 4.3125kHz<D^y*;l/ 
JfiSSrt"3 2,^y7VPi: L£i!£T1BHJ3l.-t^!,. 

[ 0 0 7 5 ] EI 1 3 fc. *HMc7)^® 5com^H^ 
Offj££^-f„ 0K*>i,vC, 4 0{i8j±(A^4^ai^^ 
PFT3 2«0mSCI6(t^JPS:|llS&. 4 Ki4.3125kHz 
0^y#/P:7n.y?£l 6ftf*l 6f§3££, 4 2li4. 
3125kHztfDv>^^o -y ^ 1 2 8^2.1 28<giS 

»t* 0 , -eofflwurtTta 8 Ksttn»ojwB 3 

1 1 0 tc^-t^M^S40«fi!ci:*a-ri.^t{i. 

[0076] mzmmmm-ti . z<r>mmmm5<n 
wim^rMt. ±M.m.<r)mm3, 4 1 matt. s« 

[00 77]o£9, £-f, 8jfttt«Jtf>>' U T)\>-n=7 

uivgwm (s/P) 3 Hi, yWDy;M 
Ss3 5*>^04.3125kHzc7)vy^^D-y^Sr 1 2 8te 
&§S4 2£<t9 1 2 8fgjSLfc4.3125x 1 28 = 5 5 2 
khzSr-tyr'J^/^D.y^tLT. 4.3125kHz01 

^y#/u£ 1 2 8fitfyy"V y?LXWO&tst&i,z. 

4.3125kHzOj/y#^n.y^trl 6*6BI»4 lti-j 

t 1 6 flsas-frfe^vru ytfts^wc, wi 

Ltzis V 7)Vf- 9 £ 8&<7)/*y U)Vr~jf\,Z^m I 

X. 1-b -y h U)\st-?Z 1 

0 1 6EiasttLT7-UxjCi| (FFT) 0S53 2MJ 

[00783 01 4(c, 01 3fc**fln«l5IB4 0l*lT 

ftbtihymzwmnzi: o^-r. AasriiiK4 o-c*4, 0 

14t^-tJ:5t, 4.3125X 1 28 = 5 52khzt-if 
>7*y>"/$ix, v U T/P-'t? U/l^&0f& (S/ 
P) 3 l*^<7)8*H:-y h 5r 1 6-fey K 1"%b%8 
£ 1 4r -y h £ 1 6 0$ 9 il"f 1 2 8jj5WVC? WUf 



£. 8,Sl-fe>yh«fcl 6 0flngL bhMi 

m-mmib^xta^-ri. 

[0 07 9 3 t h fc. i<0JnJWa»4 0*»fett. 
H-rtStHOa-fttie, #3 2fc e fctf#4 8?)*A' 
'J T#f # 1 6 Ofg&T-fc £> 3 v/l/^* -v U 7«f 
**Ua0tf>#14*#18, #6 3 

[0080 3 01 5fc, 01 2fcjj*?-4Hf+iJ7tf>tt8 
#0U6«OJB& 5 T'(i . 0 1 2 K^cf «t o lz . 1 
^S04.3125X1 28 = 5 5 2k hzT-^yrU>/L 
T. l^y^&l 2 8jS (=8^X1 6-fc-yH . 4. 
3125k hzfcLTV^OT', 1 6<7)imX'$>l# 1 6 . 
#3 2fcJ;t>'#4 8 (01 5-CtiBKW. ) ^3o^ 
^f^'JTfi, 8^ttl 60. -r=5ri?*>6 9khz ( = 1 
6 X4. 3125k h z ) T'l§M*lg£ 1 1 2 8^c0 

1 6®immix^z<Mziti. 1 6«xsa-c**# 

16. #3 2&JzV#4 8M>\<7)**V7. Wll$ # 1 
4^, #15, #17, #18. #4 9, #6 3tf>*+ 
'JT(i. 8^6 9khz (= 1 6 X4. 3125k h z ) 

[0081 3 i<0Jtfts 01 4fcSrtJ: dtc. JdESSS 
4 OtCfcV^T . 8.6 1 -t -y hfttc 1 x>-^ 1 2 8&<7) 
1 6 E^jDft-fl. , 1 6?)imX'hl #16, #32 
*5j:tf#4 8*>**y7li, 8jft«{=||"5jBLTV^tf5 
T*. 160^«§^I»CO{C«L, 16«flS«fC*ft# 

16, #3 2*JJ:V#4 8£W<0#14^ #15, # 

17, #18, #49, #6 3*<0**yrii. 8^« 
t^OjitTV^^OT. lyy-*H 28^01 60 
*JD»tl»i:, SD«»$rM0)IU, 1 6 0T'% j: 5 fc'df 

* y-tivntix o c& s cr>xh h . 

[00823016 (a)~(c)fc, #1 
6, #3 2, #14, #6 3^+Ur(C«»t6#8ASC 
^jDJWS**JllWiI»»fcj^-. CICIT-. (a) (i, # 

fcO, (b ) {i, #df ^UTfc*il-Wl8EI, (c) 

tt . 4hp + y r* -eit 1 6 mo i ^ y#)Wti$m i 

6. (a) ~ (c) fcjlTVKiBJte*'*:**, jD»0gt 
^fltttttftKotl, #16, #3 2£>8j£«5fcR-rt8 
5:^0®^^ UTKov^Ttt. aD«0m* 5 1 ^y-~K;P 
1 60tSW<t'afi, #8A<0<l*<H»§it 
TiEJltJt^UTVKOtitL. #14, #6 308^i 

mzm-ftQWOKZ*^** yrtco^Tfi, jdsc 

0»#1 yy*Wt*S 1 60KjfrcKK-?;ft., #8 

^<i* { SD«®$nTt*^to (cifi^* , ( c ) Kjjct 
«k ptc 1 5/y#WTfeS 1 6 0jiWLfe^tc{i, o 

[0 083] ZCDXol,ZlX. jDff0K4O*>t{i. 8 
tiW7t\sX'immZ%^#l 4*. #15, #1 
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7. #18. #4 9. #6 3&?)**V7mft$tl 
ft s #16. #3 2i5±V : #4 8C0ftWL*A>V<r)?t-i)K 
7-'JX^(FFT) W3 2izmtH^tl^Zbl l Z^ 

h. 

[0 084] 7-0x.$m (FFT) m3 2X'ii. M 
gEIS84 0rt>£>0#16. #3 2fc8:tf#4 8tf)£-^ 
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